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INTRODUCTION
The diversity of insects in Indonesia consists of 151,847 species or about 15% of the total number of biota [1] , some of them known as pests on food crops and horticulture. One of pests that attacks and harms food crops and horticulture is armyworm (Spodoptera litura (Fabricius) [2] .
Spodoptera litura (Fabricius) often leads to a decrease in productivity and even crop failure because it causes leaves, fruits, and vegetables to become torn, cut into pieces, and potholes. If it not immediately tacled then the leaves or fruit plants in agricultural areas will be gone [3] . Loss of results due to pest attack can reach 85% and can even cause crop failure [4] .
Spodoptera litura (Fabricius) make farmers lose their crops, so this pest should controlled to increase crop and horticulture production. To control pests of plant diseases, farmers generally prefer to apply insecticides because it considered very effective, practical, and fast in killing pests [2] . Incorrect and excessive use of synthetic insecticides has resulted in the formation of insecticide resistance to various insecticides [5 and 6] . Plant-based insecticides do not cause pest resistance quickly [7] .
Vegetable insecticides are an alternative to eradicate Spodoptera litura (Fabricius) pests [6 and 8] . The use of vegetable Insecticides is safer than synthetic insecticides because it will more easily decompose naturally by nature. Vegetable insecticide is define as an insecticide that use plant as it base material [9] .
Cerbera odollam Gaertn is one of the species of mangrove-group plant that spread fairly wide in Indonesia [10] . Cerbera odollam Gaertn's fruit is a drupa fruit (grain fruit) that physically has fibers like coconut. Cerbera odollam Gaertn included non-food crops due to poison content on Cerbera odollam Gaertn seeds which made this fruit not edible [11] .
Cerbera odollam Gaertn plant has cerberin contents that contribute to insect mortality [12] . Cerbera odollam Gaertn seeds contains toxins that can cause severe shortness of breath even in high doses can kill animals or humans [13] .
Cerbera odollam Gaertn seeds has the highest level of toxicity compared to the leaves and fruit. Cerbera odollam Gaertn seeds contains some secondary metabolite compounds that have an effect on insect mortality such as cerberin, tannin, saponin, and alkaloids [14] .
Saponins can bind sterols in the food, in can decreasing the rate of sterols in hemolimfa. The sterol role for Spodoptera litura (Fabricius) is as the ekdison hormone precursor. Decrease in sterol supply is inhibit the process of insect skin change, so that inhibiting its growth and development [13] .
Based on the fact the seeds of Cerbera odollam Gaertn is effectively used as a vegetable insecticide, it is necessary to conduct a further research on the effect of bintaro seeds extract (Cerbera odollam Gaertn.) on the mortality of armyworm (Spodoptera litura (Fabricius).
RESEARCH METHOD
Experimental research using Completely Randomized Design (CRD). In this study, it is used five levels of treatment and one control. Each treatment and control use four replications. Each repetition contains ten Spodoptera litura (Fabricius) instar III.
The analyzed data in this research is the percentage of larval mortality calculated by using Abbots' formula as follows [15] . Figure 1 . it can be seen that mortality of Spodoptera litura (Fabricius) with dedup time of 24 hours from the largest to the smallest is P5 (2,5%) by 70%, P4 (2.0%) is 50%, P3 (1.5%) by 35%, P2 (1.0%) by 10%, P1 (0.5%) by 2.5% and P0 (0%) by 0%. While mortality of Spodoptera litura (Fabricius) with time dedup of 48 hours from the biggest to smallest respectively that is P5 (2,5%) equal to 90%, P4 (2.0%) equal to 85%, P3 (1,5%) by 55%, P2 (1.0%) by 12.5%, P1 (0.5%) by 2.5% and P0 (0%) by 0%.
Lethal Consentration (LC50) is expressed as a concentration of insecticide that can kill half of the animal population after a certain period of time. Based on the probit analysis that has been done by using minitab software version 14, it can be seen the value of LC50-48 hours in Table 2 . From Table 2 . it can be seen that the value of LC50-48 hours is 1.51% with a carrying limit of 1.36% and the upper limit of 1,64%. c. Effectiveness of bintaro seeds extract (Cerbera odollam Gaertn.) on mortality of Spodoptera litura (Fabricius) The effectiveness of bintaro seeds extract (Cerbera odollam Gaertn.) on mortality of Spodoptera litura (Fabricius) showed in Table 3 below. Table 4 . it can be seen that bintaro seeds extract (Cerbera odollam Gairtn.) has a content of secondary metabolite compounds namely alkaloids, saponins, and tannins. Bintaro seeds extract (Cerbera odollam Gairtn.) contains no flavonoids.
The effectiveness of bintaro seeds extract (Cerbera odollam Gaertn.) showed from its effect on the armyworm (Spodoptera litura (Fabricius) used as test insects. The sample of Spodoptera litura (Fabricius) is obtained from BALITTAS Malang. Mortality is the parameter in this research. Mortality Spodoptera litura (Fabricius) is used to determine the magnitude of LC50-48 hours.
The application of bintaro seeds extract was done after measuring the weight of each armyworm. The armyworm weight data obtained was tested first with homogeneity test to know whether the data has been normal distributed or not. In the test, there is a significance value of 0.992, which means the data normally distributed.
Based on the result of the research, we found that giving bintaro seeds extract has an effect on mortality of Spodoptera litura (Fabricius). From the data obtained, it showed that treatment at all levels of concentration found the death of Spodoptera litura (Fabricius) except control (0%) no death. At figure 1 , it showed the effect of armyworm mortality on various concentrations. The addition of bintaro seeds extract concentration caused an increase in armyworm mortality. The higher the concentration of bintaro seeds extract is the higher the mortality rate of Spodoptera litura (Fabricius).
The chemical content contained in bintaro seeds can be used as a plant-based insecticide against mortality of Spodoptera litura (Fabricius). Bioactive compounds are always toxic at high doses. Any chemical compound including the active compound of the plant is essentially toxic, depending on the use, the dosage, the preparation, and the mode of use [16] . The entry of secondary metabolite compounds into the body of the larvae can damage the larvae organ system and inhibit larval activity. The content of secondary metabolic compounds causes the death of larvae [17] .
Bintaro seeds extract caused Spodoptera litura (Fabricius) mortality increasing in every concentration. At 0.5% concentration, it can kill Spodoptera litura (Fabricius) of 2.5% with average mortality of 0.25 tail. 1.0% concentration is capable of killing Spodoptera litura (Fabricius) by 12.5% with an average mortality of 1.25 birds. 1.5% concentration is capable of killing Spodoptera litura (Fabricius) by 55% with average mortality of 5.5. Concentration of 2.0% can kill Spodoptera litura (Fabricius) by 85% with average mortality of 8.5 tail. 2.5% concentration can kill Spodoptera litura (Fabricius) by 90% with average mortality of 9 tail. While in the control treatment, there is no death Spodoptera litura (Fabricius).
The effectiveness percentage of bintaro seeds extract (Cerbera odollam Gaertn.) on the mortality of Spodoptera litura concentration of 1.5% that is equal to 55% belongs to the category effective. The forth treatment with a concentration of 2.0% of 85% belongs to the category of highly effective and the fifth treatment with a concentration of 2.5% that is 90% belongs to the category of very effective.
Based on probit minitab analysis version 14, it showed that bintaro seeds extract had strong insecticidal activity on Spodoptera litura (Fabricius) with LC50 value was 1.51% with lower limit of 1.36% and upper limit of 1.64%. This means that to get the death of armyworm by 50% by using bintaro seeds extract is not less than 1.36% and not more than 1.64%. Bintaro leaf extract has a strong toxic effect on Spodoptera litura (Fabricius) both instar two and three [18] . Seeds extract was stronger in causing death of larvae with a percentage mortality of 90% [12] .
The death on Spodoptera litura (Fabricius) caused by the toxic effects possessed by bintaro seeds extract that can enter the body of the larva through two ways: stomach poison and contact poison. Stomach poison is a type of insecticide that eaten by insects and kills the insect in particular by destroying or absorbing the digestive system. Contact poison is a type of insecticide that is absorbed through the body wall so that the insect must feel direct contact with the insecticide.
Based on the results of TLC (thin layer chromatography) test on bintaro seeds extract, it was found that bintaro seeds extract contained several secondary metabolite compounds namely alkaloids, saponins and tannins. Bintaro seeds extracts also tested for flavonoids, but there is no such compounds found in bintaro seeds extract. Bintaro seeds contain several substances such as alkaloids, saponins, tannins, and cerberins [14] .
Alkaloids are toxic to larvae causing death of test larvae. Alkaloids are salt so they can degrade cell membranes to enter and damage cells [19] . Alkaloids can cause irritation of the digestive tract by damaging the peritrophic membranes of the larvae gastrointestinal tract [5] .
How alkaloid works is to act as a stomach poisoning. If the compound enters the body of the larvae then its digestive apparatus will be disrupted [20] . Inclusion of toxic compounds into the body of the larvae will disrupt the body's metabolism of Spodoptera litura (Fabricius) larvae. This causes the energy-deficient larvae required for its life activity, convulsions and gradually causes the larvae to die.
Saponin is one of the most toxic compounds to insects [12] . Saponins have properties such as detergents that are considered being capable of increasing penetration of toxic substances because it can dissolve lipophilic material. How saponin works is acting as a contact poison that affects the nervous system. Contact poison enters the body of the Spodoptera litura (Fabricius) larvae through the cuticle or directly related to bintaro seeds extract. Toxic compounds entering the body of the larvae interfere with the nervous system by inhibiting the action of acetylcholinesterase enzyme [19] . The acetylcholinesterase enzyme serves to solve acetylcholine into choline, acetic acid, and water [21] . When acetylcholine is accumulated, subsequent impulse delivery can't be transmitted to the brain and the larvae experience seizures continuously until paralysis and even death.
Tannin is a polyphenol compound that can form complex compounds with proteins. How tannin works is as a stomach poison. Tannins can't be digested and have a binding capacity with proteins, carbohydrates, vitamins and minerals [22] . Tannins can bind on lipids and proteins and can bind protease enzymes that play a role in catalyzing proteins into amino acids which is necessary for the growth of larvae. Binding of the enzyme by tannin, causing the work of the enzyme inhibited, so that the cell metabolism process disturbed and the larvae will be lack of nutrients. As a result, the growth of larvae is inhibited and if this process continues, it will kill the larvae Cerberin belongs to a class of alkaloids or glycosides which thought to play a role in larval death [12] . Cerberin is an N-free glycoside, which acts as a very powerful cardiac toxin [24] . Cerberin has toxic properties because it can disrupt the calcium ion channel inside the heart muscle of the larvae [25] . Cerberin can poison and damage the central nervous brain of mice. Cerberin swallowed by a rat causes the rat's heartbeat to stop [24] .
The development and growth of Spodoptera litura (Fabricius) influenced by several factors, namely internal factors and external factors. Internal factor in this research is a factor caused from the body Spodoptera litura (Fabricius) such as chemical factors, morphological, and physiological. While external factor in this research is a factor that comes from outside the body Spodoptera litura (Fabricius) such as temperature and humidity of air. Temperature and humidity of the room in this study used room temperature. Temperature and humidity in this study were not controlled but measured to determine if there is a change in temperature and humidity at the time of the research.
Measurements of temperature and humidity shows that the average of room temperature equal to 31 ± 30-32 °C and room humidity equal to 68 ± 67-69%. Based on these measurements, it known that external factors have no effect on the mortality rate of Spodoptera litura (Fabricius). Maintenance and propagation of Spodoptera litura (Fabricius) on laboratory environmental conditions temperature of 24.5-32 °C, humidity of 65-85% [26] . This is in accordance with control treatment with concentration of bintaro seeds extract at 0% indicating the total mortality of Spodoptera litura (Fabricius) by 0%.
CONCLUSION
The effectiveness of bintaro seeds extract (Cerbera odollam Gaertn.) which can cause death to armyworm (Spodoptera litura (Fabricius) is effective at concentration 1.5% with 55% showed effective on the armyworm. The increased concentrations above 1.5% followed by increased effectiveness. LC50 value of 1.51%. Increasingly concentration of seeds bintaro extract (Cerbera odollam Gaertn.) cause higher mortality of armyworm (Spodoptera litura (Fabricius).
